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M E SFARAE AFAE Ade] JFL MAE o A
BARREY] A A5A] GAbEA S Ado] TP & o
{710 TQN HuEAckKim, 2005), ©183 SH2EAECAA W]
AlZES] A1 ERMIHI SJEAmHA BV & Qglo]
AA fEvete] A9 wid S sAES S & 31 ATKChoi, 2000). &3t 715C] 44 @7 J9elA
v 943] S/t 9o ole] ulet § 4&101] st 4 7IAgEe] e \'41?& 77 M v Bt
I} F24Xo] A JTKOoh, 2001). Kang, Kim, Kim, Cho2} Lee(1998)8] A Ao A3 & o], A4zl &34 A
Yoon(1991)9] ATellA &34 ko] Bt AlFALre] FARRe @5k 2 SHYEAHIAY] A PR T o}
222A1%1e]| o]Etka HaE o]F w7HA Aol S uA Yzt S54 o] 3l SEAuA TSRS FolE de

Al o] AZE ST o] F oF 15do] Al $ Kim(2005) 5 7118 Bojck
9 AFelx= Hat 6AICE OIFE A Zo® B Kim, Choi, Lim, Kang¥} Kang(2009)2 532 Fxl 25
Aot IHe®E EFekal i, 25 tFv S9dRe 54 AEsksE Sl S5 AFARE vad A3 1078 9
aHE w 3] SFghAtel digh st omAu|Avl F A G AASS Baskgltk Kim¥} Lim (2010) §H<]%
22 AIFEe] & QkellA] o]FolA I Sl el tidt <fio] AE] o] (tErEES ﬁ}ﬂ et gHAA 75
A= ek S oAk dito] el A a8 SR 49 wge] SEs ¥¥FsHs THE ZEINS
AElolL} Hyoed Hgel wArE BExstal AAo] = Agste] 132537 95T F ASS HasiGith olgh &
A, S8k ol Hlgte] 1HR1e] #rF HrjH o o] SHA AFAREY @Fe ARAoRE HRdy] AR
FEetnw Saeate] JE d7|aRte]l AojAa 7] wiw Al wE FApe] uAHlA EUSS HAATIL Holrt
o]tHChoi, 2000). XA Kang, Kim, Lee, Kwon, Kim3} SEYEAE U ur] 3 AAE iAo s
Shin(1997)8] Aol w=d SFoBAE N AR5 T AFE Wy A 2GSl e e A E S IAATIE =
S AbagkREe] oF 40.5% & Ul § Adsta &3 R 248 ITHKim & Lim, 2010). F3F 34 AFAZE] &
APEE BHE 5 Qe Aow FASIGITE weba] Sl & TwdsAEe dskE Fola WA TFeES T
SAENA &4 A5 ATs A% AR Fo8E Ao FHIRAEE s g9l RoAtelAl BF vk
t& AR ek ZEE Folv, WdoluA] el AA 7191F 5 W] F&

FR0] : HFJAZE, SSAEHE
* o] =2 Qg l A el gJate] ATE S
1) A skw ﬁié}i} <, 2) Qskfsta ks elet W (WAA AL E-mail: 1im20712@inha.ac.kr)
3) ZHEguigy FHAEEY 2kEAL 4) ey Sy ;4 el 7S
5) 7HE¢ ﬂ%ﬁ‘ﬂ %id é‘i%% 3AL, 6) TR AHARIS R 2ug
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42F 9
g AFo|/)e vk w3 GApEd SRelA ojn #sto], &2k 5 F AR SFRAE MY BE AH]
A AREe] WY el e ARF JabEAS el gt i7} TAo] HAT w7tA] Aed AA AR SJujgith
Al st MulA7E Ao AlFE 7 EF Bt thekst
ST ARAT B 9] dd gk eEn: o] Hiy
Jy AdgdeldE F SHARAE d7ARe] B
JEE ST B97F thiEoloiA ole et At 7%}01 A A
SHBAE A AR 8T F Qe AT 95
AFs Esbrlels Aol ek ot Kim} Ay SHRAE g S AFARES 94
Lim(2010)9] AollA SF25AME AFAIREE A3 A= = A% AFAH e S8 SEARAE AlFARE #HA
87 oA EdA 1El3 HAZA SFolgAlE oA o)F 55 AAIStAF sk B E2 A (Methodological research)©]
o oEAH|IA ZRAAY Fo WYHE AFARNE 54 o SEORAE AFARE HAsE 242 9l 2 Al
AAEE wE QLo Ol Al 5ol v o2 A el T SHARAE AFARE #2E fa dutFoR ARgEH L
R ddAow Agarddle= AdskA] ot U Bt old3to] S A9 B3RS o83t
ol ¥ A= SHRAH AFARNS Bk aaprow of o5 FAT A¢-E v, B
GEetat SHARAE A o]FoA= Fo TRAA ¥
SR AR FATeRN SR AFARE sk A4 R ®EE2FI
AAstaAr ik B3k o] SHYRAEE ol&dte T8
FER ARESt] AAFORA Aol KT} %%3}741 248 A7 S EAAY A diEE e SEdRA
& Qe AFHS NEs] Ad 2 ARE AASaAk Eofl et @2k SHosAlY Attt SwowAl
a3tk Bl AFARE HAHsk e 9l 20079 62 HE] 8E7HA 3
Mzt Swelsal 1‘“— Wt F 83787 A S5 Al
1ol 5 FARE AARE tde® siglnh 4ol dad R =
G*Power 3.1.2. Eilau% o]&ste] AbEsIgith a7l
2 ATE SFYEAE Ygst gzt AFARES 9= 15, alpha @k .05, Power .95, AIE®F2 71 34w Qs
= g AFAHE e S8 SEeRAE AFARE #HA 20 8N UEhd Ao A o] g tidA
s} s AAstazr g Row A AFEHAS o F7F T80 FRENES & Uk
2
« 7L SHEEAE e 5 AEe] A7 AW & %
JuAlE AFAIRT] gt #HA3} ghe A
« FAE AEY] A=t 7 A5 Aol vied w4 o AFAIRE FARE
28 SHBAE AFA U A3t g AR SHARAE AFAE detsly] fle] AFAILE 2ARRE
o Apell gk ARA rEAC] W § SH o RAlE E “Aste] o]F o] gslSith AFARE ZAREE AT S5
A7 o8 SHARAE ATl i 435} e A oM FE SFARAEANN HASI 7] 22
A A d F ATAREE 2 992 SRS dEsI AlT-E
o Bt SFRAE UY T SFRAE FHAZR 2Q o7 AL FFYsAE Udste] sk Az AF
S BAE ATl dig HA 3} gk A How Hye] A=, A5A gApEd, HAF HAZA 4"
AR ZF PR 7153 R Sl
E012| F2
=z +=E U
o ST RAlE AFAIRE
SHARAE oM Mujxe] HE ST/ 2o A A7 ARsAs WA sd ¥de e, 59
row FAE SFARAEE st 4, 7 A7E A AR B SFYRAE FEARe} A AFEE A
4 Y o2 SHRAEE wWd W 7] 2ed AREE T = /1A e Q Ewl Ao SHA AFAIRE
HETHLee, 1996). & AgellM= A7} ol mAlEel = 95S 9 A st Hlzew e ocs
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(Order Communication System)S
A AL B S

15AE AR

54 AaE Fst

RlE 2w

FAE AEE STATA 11.0 T2
;’

Al Aelstglom, o

Az}o] eukA

0]9_
SHARAES
Had AFAILE A5 BAke] 2

wegh gt

o, 5 AFAIZE HZA k= Hif(average mean)™

*(conditional quantile regression)S

& o183
E4E 7$5AZ ol gt

o 91304
o]gsto] A3tk

3ko] 2007 6L H-E]

TS o18% A%, DEHORAL 49U sl 9lat

o] Shapiro-Wilk normality test&

o] g3 %

%/H 74240 /‘\3_1/\]

Sch @ 7t SROARAE ARAL T AR ¥

o

=3
+ Kernel density estimate graph& ©]-83Fo] 43150t &9
(e}

AR A QiAo AAATE

Zol7 AR o

oA # A 3Koptimization) S 913t 7 AlZk(frontier) S F3}7]

8l E-E %4 23 (stochastic frontier model) S
u, Hell= Behr(2010)9} 7o)

wo] A A2

o= FEANRH B 23]

%]
Pe)
=S|
(robust) #ts FHT 5 g0 RuEa gk FEHAAR
)
2
©=

o A dnbrow
=

B o
T’:@vai

o] g3t o
Agel Sdghel v ¥
dAo] ull-g- o] 2] (heterogeneity) Y
3 ®o} by

QR Alrgks Fsks WAl ohet B B 584
HAAE FHap] Sl HAow ALETE E AelMe ¢
AabEE Az gy = a+ flage + 32sex + B3triage + €
o] ARGl 055919 X}ﬁi ZHA L e dARe] A3, o
o], triages FF FAISH A SPlAY a#kE 38 &
Held HAske AFAIRE %I FAAh atte A
TS 13k pato® AA s

AS12| HMieky

JRAHE o AnT &
=
=4

A SFoBAE M A

SHAsAE AFAT HHg FES —?1’8}0% Aol o] &
3 At Fo AirE EAS i

<Table 1> 2 izl 83789 &= S

H]&0] 33.46% % 7P %0, o2 93] 26.08%, Ao
7 24.23%°] =o® FOtEQTE A odAte] AR it
30.48A1(x25.57)°1R 3, ZF A= diAE 304 A-FoH
el Zeobpte] o= Hit 2.92403.29) 2 YeRth A
HE Ao 49.42%, 9Ad0] 50.58% = TpetE|lon, fj3tA

I ELH] W= ol SltH(Yoo, 2004). 53] i A9 S WA 1Ela AoluelAE Ao ® Ao ulgo)
ARl AR AR ghol 0]1 A5k v 2RE] 3le] % o 7, i Sgojsktel Vel e ArHow
rEddnds S AHs A S TR T o] wlgo] F o % 0% UERTh Emergency Triage
W= A7h AR Thsdol . olel & ATtilnE v 5 olg3 BA FEEE 35HO F 6445(76.68%) % 7
A wE Al Bk A3 Ao R BaEa gl %-‘%1 °l F By, 7 BERE P RS uee AXEE Aew
S o] g3t 334 AFAIRE HAFE A5k}t st 91019t Table 1>,
ik
e B s Sl e o R i ] 2 R B R Rl P
<Table 1> Characteristics of subjects according to each department (N=8,378)
Variable Emergency Surgery Medicine A Pediatrics Others Total
Age(year) Mean(SD) 29.94(25.4) 30.45(25.8) 31.10(26.3) 2.92(3.2) 31.15(25.6) 30.48(25.5)
Gender Male 1,498(17.8) 1,001(11.9) 450(5.3) 905(10.8) 286(3.4) 4,140(49.4)
Female 1,305(15.5) 1,184(14.1) 453(5.4) 1,125(13.4) 171(2.0) 4,238(50.5)
Triage criteria lgrade 7(0.1) 19(0.2) 43(0.5) 19(0.2) 1(0.1) 89(1.0)
2grade 107(1.2) 160(1.9) 269(3.2) 640(7.6) 24(0.2) 1,200(14.3)
3grade 2,349(28.0) 1,981(23.6) 553(6.6) 1,158(13.8) 404(4.8) 6,445(76.9)
4grade 339(4.1) 25(0.3) 38(0.4) 213(2.5) 28(0.3) 643(7.6)
Subtotal 2,803(33.4) 2,185(26.0) 903(10.7) 2,030(24.2) 457(5.4) 8,378(100.0)
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S2EME HFAIZE 2[X3] T ) oY REE Zhe gekst B FHE 2he jlow
9o+ E| 9] U<Figure 1>.
S BAE AFAY @G5S Y8l STYRAlE A o]F
O-]X]‘—‘:a ‘Zl‘—g— EEH]/\ Eé %3:}— }‘]Zl"% '7;:;@3]'9}]:]' O]% ‘?’]B‘H ) Arrival to doctor Doctor to decision making
B oATeAE B o gale] BAg Autel F-9]87) A § 2 \
& olgate] BAH ANE 77 AL olF WlwsAT) e |
B AFARL] A BBARN S ol gate] EE F Sl N L
g8\
Aata AFANTY Aolg AFHow dokaly] 8] A2 - i
=109 g 7 — : I
O}ME} = Decision making to discharge Arrival to discharge
WS olgslol 7 whE S RAME ARANE BAG 2]
A7 vthed 2tkTable 2> 3A7F S5 8A41H U $ N
=
AT AFg7HA] AQ¥ AFAIES 51.72+3(£70.65), 32 ol |
Azt ¥ A JAAgol WA Wk sed AFARE AN o
& 59.493(297.66), AEA Aol el F SO RA e —
E‘] Q)\E]W}X] i—g—% iﬂ‘?‘r}\]ﬂ"\%‘ 12512'{']:_]‘(i26124)2i 7—|]'7—|]' Kernel density estimate stay time
5 (e} S (e}

T EAE SHASAH W $ SERAlE Hd <Figure 1> Distribution of stay time in emergency
7] 229 F AFATEE 276.2434£293.02) 0.7 X E ok medical center

7 s gRstite 4% & SFRAE ARAD
& ZRE 4 AFARL RN mE AT A4 BIS AR B3l 2T SFABAME AFA A4 5
e Aow il W 439 A F A8 JNEd 2 B Avke T 2rkTable 3> BA7E Sl RAl
o] e wizbx] A2Q8 AFAIREAE AFAZE 101.58%F B Ud & 43 AR A9 AFAIRES 213(t=3.87,
(*103.59)2 7P 71 Aoz Uepstew, x5 2AlH p<001), A¥e] Azt F A57 rpdrgo] UHA w7bA
el ¥ dze AR ae8 ARAE A5Y i 208 ARALS 328861, p<.00l), AEH Apao|
Aol UEzl § SHosAlE AR A" AFAIREL 1 &zl & sy HA7H] AQ¥ AFAIRS 103
Zal F SHARAE AFAL SWelM= WAt 242t (t=5.67, p<. 00O 747} EAHQITh EA7E SHro] SAlE
140.67%-(£96.74), 229.89%-(£374.01), 460.64%-(+404.24) 0.2 7} Yy & o2ouAE B 208 & ASAZFS 1105
2 7 Ao Ity a2y Fs o] st A9 AR (t=9.69, p<.001)°o.2 A=k
e A9 Aol e 58 Rahs Ao 7 Bz SHoEY Bl $RRAE WY F A
% UERTHz=10.28, p<.001). ZF SR AFAZE T 2 deiA o8 AN AT A2 F And o
7 AR wEXE A4S dydAr giAR w2 dest Abd7go] WA wizkA] A% AFALS ALY =ik
<Table 2> Mean average of stay time by departments

: ) Emergency Surgery Medicine Pediatrics Others Total
Time(min)

Mean(SD)

Arrival to doctor 0.42(12.36) 82.49(64.95) 140.67(96.74) 40.95(35.89) 91.33(88.53) 51.72(70.65)
Doctor to decision making 0.11(3.61)  101.58(103.59) 88.54(140.10) 78.13(93.97) 82.19(108.27) 59.49(97.66)
Decision making to discharge 51.49(86.25)  111.08(235.12)  229.89(374.01)  204.06(351.92) 86.21(174.00)  125.12(261.24)
Arrival to discharge 170.81(133.12) 295.16(270.30) 460.64(404.24) 323.15(365.20) 259.73(233.23) 276.24(293.02)
<Table 3> Estimated stay time by departments using conditional quantile regression

Time (min) Emergency Surgery Medicine _ Pediatrics Others Total

Coefficient(t, o)

Arrival to doctor 0(0.00, 1.000) 21(27.24, <.001) 38(14.05, <.001) 13(22.81, <.001) 18(11.97, <.001)  21(3.87, <.001)
Doctor to decision making 0(0.00, 1.000) 14(15.15, <.001)  12(9.12, <.001) 5(8.43, <.001) 16(11.46, <.001) 32(8.61, <.001)
Decision making to discharge  6(35.00, <.001)  8(36.52, <.001) 13(12.34, <.001) 9(27.56, <.001)  7(14.80, <.001)  10(5.67, <.001)
Arrival to discharge 41(24.74, <.001) 97(64.59, <.001) 150(17.23, <.001) 76(39.26,<.001) 62(18.29, <.001) 110(9.69, <.001)
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BE EAHoR o3t Zow setdgith 7+ AFAIRE F 7F FxEel e @Y 99e HoluA Hrk w2 FhelA
HERE AL SFEAE Ul & dEe] AgbA] A& Bargtol AR wiitel Bs ol gt FAHs SHoln
L8 AFAIRES 2ok} 133(1=22.81, p<.001) .2 7HE &Sk Y AFAIE 2l AR SHe s Aol ko] A FA|
AL, WIAZE 38(t=14.05, p<.001) 2 71 31 Zow 74 e HAHHCE dES £ e A B 22 s AN
Huvk AFe] Azt & 254 oxpEAgo] vigd wzkA] A& 7hs/de]l ARE AFAoR ARAZ dES St AFow
¥ AFAZAME Lot} 58(t=8.43, p<.00) o2 71 ggatrlels A Sas & F ATk
Zokm, 71ek g7l 16%(t=11.46, p<.001)C.& 714 71 Ao olef flg} ZE Hafo] e TARE IS5t Tzl
FAEA AE5A Aol R & SFRAlE B A5 QoA SO B AlE AFAIEE HAs 3 5 Qe A
A 228 AFAZRS SF8r} 684(t=35.00, p<.001)C Ak 438171 Adl E3HAEAE ALtk F95
2 7P e Aem dekta, JdArE 133(=12.34, WA Sekgkel] ok FEs & AR EH(%)E AR
p<00DC® 7HE 3 Zlow UrEP/LE} a8a F S EA A (linear estimation)s &3l 7+ 3¢ HdelA e 55
B AFAZ SHAME S5} 418(t=24.74, p<.001) S mpotshs o goldh 4 W olth Behr(2010)& ©]
o7 71 e 71 L}E} 3, A7 1508 (t=17.23, = F8AX(efficiency) B4 Y& &8 & glom o] A9
p<001)°& 7P 71 AoR mpotE| gt} 719 A9 5% wAsAEAE A8 3 A”S vk Sl
th 2 AFeA 3 FARAE o] gt SFYSAE AR
= o] AIRES] AAIGES e Aol A AAFo® Hits o] get
o #A% AReMrrt R AFAEE US 95T
BooolAE Kim¥} Lim(2010)2] $4% A9 Adstow T AE Zow FAHN F SHISAE AFATA =
SHORAE AFAIE AFe A=, ARA KA, H S o] & APolMe 276807 FAE whd, B3]
A7A ] 37 FRre® kAL o)F thA] el eh, 9] B2G o] g3t A9olME 1100z velyo] Ajo]E B
A, WA, Zotdt @ Zepte] s Fz HEske] Zbzke] ol o]et Aol A A whel Zo] B o HAlE
I odeld 7P aaAor SFRANATE Al Al & AFARE 259 2ol Aatds WS o4 AF His
QEE SHYBAY AFAIRE 34, AAaA s olgste] FAE Al AAEG Fho] Ao FA4E TFsAol =
WA g o] gete] A AeolAE SaelEt, 9 7] wiiEoltk weba &84 SHelA o mAlE AFAIE
A, WA 28 °M°ﬂ A % 370 AIZE 3 F AR WSS Q% A= AASIL o] o] §3 AT ARE N
A oatAye] ezl & SFEAE HAZA] 228 A Wt dells SRS Aeshs o] U e
FAIZYe] ZbzZE 51E 1115, 2295, 204F0 % JPg 71 Ao Qo7 AlmHET)
2 gt E g H&?i 71E}}e] B9 FAE S B AlE B FEA A, S SEdEAE Ud & A8l
el & dEe] dgzkA] 229 AFAIRM] 91EeE /13 A9 AmA abAA o] ezl & SFmAlE HA
EA A EMHO% ztolE HOITE Bot T S SAlE A 7 9] AFAR A= A7y 2H2E 3839 1302 T
FAIRE SN E 7 AAE SHstEe] Ag- 170+ 71 AFbo] AQEY, Axe] A= £ A57 ardAo] viH
AHE U TAIL] - 4603l ©]2717A] Zpol7} A vhEL A w7 o] AFAIRIAE ZIERte] A 16w THE
stk olell #pH EAo| wEl SO mAlE AFARE Ztel= 1 Agke] 2QEE ZoR Yeth F SFsAlE AR
2ol7k ES & Ao, wEbA S sAE AlFAl AlIME Y3 A7 150202 78 21 Zew spetE ek
7+ HAH3E 9t AFAH T3 7 opE BEA4S Wk olyst A= SFARAME AFATEES FGTe| o] 7t
MEstE= Aol nkgadhe & 4 itk v EAo] widEGl7] Wl o® Almy, webr SHols
T8 o]9h o] Htg o] &st A 7 AFAIREY] X AE] AFAIE GEFS st A5 A AR 7F 3pE 5
= Augte W Aarde WSSk kskor, b b Al doll wpet xpagtEofof g o 4= Uitk olE Eol Wl
AlRRe] BEE BT AaeMn egF%ow 1 wnys 2t ALl A5 At Sl sAlEe] Eatste] E e 7kA] <
o gre F Y REE Z2ke Ao)d B FHE T AFAT T B 23 & AFe] A=A 2Tl
EpRlth o]} o] AtEErt obd Apme] tidh tiEglo® 7V 7 Aow Jehgor g olo] ZAsle] sl 52
Brs AT A 2xY 2E2FoR 71 nEE 2 I BAEY =23 & 7oz IRl HE AFALEE FY
Segkell g8 Wato] EE Al Ho| ARHoR AA g 7] oo} <dgto] HA] ks Al xFEsE ZAE
278 "asplels FA%sHA dok S AA o] AR 1 ST E AW (standing order)= AAISIEE AL 2
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A Stay Time Optimization Model Emergency
Medical Center (EMC)*
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Purpose: The aim of this study was to estimate optimization model of stay time in EMC. Methods: Data were
collected at an EMC in a hospital using medical records from June to August in 2007. The sample size was
8,378. The data were structured by stay time for doctor visit, decision making, and discharge from EMC.
Descriptive statistics were used to find out general characteristics of patients. Average mean and quantile
regression models were adopted to estimate optimized stay time in EMC. Results: The stay times in EMC were
highly skewed and non-normal distributions. Therefore, average mean as an indicator of optimal stay time was not
appropriate. The total stay time using conditional quantile regression model was estimated about 110 min, that was
about 166 min shorter than estimated time using average mean. Conclusion: According to these results, we
recommend to use a conditional quantile regression model to estimate optimal stay time in EMC. We suggest that
this results will be used to develop a guideline to manage stay time more effectively in EMC.
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